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Abstract: The recent advances in metal-free carbon-based catalysts for electrocatalytic H,0, synthesis are
systematically reviewed.The fundamental reaction mechanisms of 2e” ORR and the core performance evaluation methods
are elucidated.Subsequently, the structural characteristics and modulation strategies of metal-free carbon-based catalysts
are discussed in depth, classified according to their dimensionality. Finally, the future research directions and development
trends regarding these catalysts are proposed.This review provides new insights for the rational design of metal-free carbon
catalysts toward efficient H,0, electrosynthesis.
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